Zinc affects the BER proteins OGG1 and APE1  by Schulze, Elisa et al.
Available online at www.sciencedirect.comPerspectives in Science (2015) 3, 56http://dx.doi.org/1
2213-0209/& 2015 P
(http://creativecom
☆This article is p
elements – Diagnost
nCorresponding au
E-mail address: awww.elsevier.com/locate/piscEXTENDED ABSTRACTZinc affects the BER proteins OGG1
and APE1$
Elisa Schulze, Lisa Kromm, Andrea HartwignKarlsruhe Institute of Technology, Food Chemistry and Toxicology, Karlsruhe, GermanyReceived 30 July 2014; accepted 31 August 2014
Available online 27 November 2014The essential trace element zinc is a component of more than
3000 proteins including 1000 enzymes and thus involved in
many cellular processes such as DNA repair, cellular signalling
pathways and antioxidant defence as well as gene expression.
Even minor changes of “free” available intracellular zinc levels
may affect the genomic integrity, e.g. by reaction with critical
thiol groups of DNA repair proteins, which may lead to an
increased risk of mutations. We focused on OGG1 and APE1, and
their activities were determined in intact IPEC-J2 cells and
zinc-treated protein extracts and also as isolated proteins by
applying a non-radioactive cleavage assay. Zinc did not affect
the OGG or APE activity in intact IPEC-J2 cells, even at
cytotoxic concentrations or a 6-fold intracellular zinc accumu-
lation at 125 mM. However, zinc impaired the activities in zinc-
treated protein extracts. Here, zinc decreased the OGG activity
signiﬁcantly and concentration-dependent starting at 75 mM,
reaching an inhibition of 34% at the highest concentration of
150 mM. The impact of zinc on the APE activity was examined as
a function of MgCl2, the cofactor of the APE1. In the absence of
MgCl2, zinc enhanced the APE activity in a dose-dependent
manner between 50 mM and 150 mM. While 1 mM MgCl2 strongly0.1016/j.pisc.2014.11.017
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ndrea.hartwig@kit.edu (A. Hartwig).activated the APE activity, 1 mM ZnSO4 enhanced the APE
activity only to about 50% of the level observed with MgCl2. In
the presence of MgCl2, zinc decreased the APE activity
signiﬁcantly starting at 100 mM ZnSO4; the inhibitory effect
was slightly stronger in the presence of 1 mM MgCl2 as
compared to 10 mM MgCl2. To investigate whether the observed
inhibition of the OGG and APE activity in cell extracts is due to
a direct interaction, we studied the impact of zinc on the
isolated proteins. Both, the activity of the isolated hOGG1 as
well as of the isolated APE1 was reduced by zinc. In summary,
zinc is highly required to maintain genomic stability, but
elevated “free” zinc levels may lead to an inhibition of DNA
repair proteins and thus may contribute to genomic instability.
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